MUST and SGA have significant negative association with certain domains. QOL did not predict short-term weight changes, as did the current weight, MUST, and SGA.
Introduction
In chronic diseases like HIVAIDS, routine monitoring of nutritional status is paramount, as it delays the progression of the disease and gives better treatment outcome. Prevalence of HIV-related malnutrition in adults in sub-Saharan Africa is estimated to range from 10 to 20% and weight loss is an important prognostic factor in HIV infection [1] [2] . The cost of monitoring response to antiretroviral is expensive, and patients often have to bear the cost in some health care facilities in Africa. Thus, necessitating awareness on the use of less expensive tools for nutritional status assessment in such settings. Measurement of weight, body fat, body mass index (BMI) and other anthropometric or body composition variables to assess nutritional status are objective because exact measurement is against a specified standard. Some other nutrition evaluation of patients' is subjectively based on observer's perception of dietary intakes and functionality. Such measures have both objective and subjective components, such as the Malnutrition Universal Screening Tool (MUST) and the Subjective Global Assessment (SGA) [3] [4] .
Quality of life (QOL) also plays an important aspect in the overall care of PLWHA. World Health Organization (WHO) has defined QOL as an individuals' perception of their position in life in the context of their culture and value system in which they "live and in relation to their goals, standards, expectations and concerns" [5] - [7] . The 26-item WHOQOL-Bref, is a validated tool that measures quality of life in PLWHA in four different domains: 1) physical domain (assesses the individual's perception of impact of disease on the activities of daily living, dependence on medication, lack of energy and initiative, restricted mobility and capacity to work); 2) psychological domain (assesses the individual's satisfaction with thoughts about body image and appearance, negative feelings, positive feelings, self-esteem and personal beliefs); 3) social relations (assesses personal relationships, social support and sexual activity); 4) environmental domain (assesses satisfaction with financial resources, work environment, accessibility to health and social care, freedom, security, participation and opportunities for leisure activities) [8] .
An important goal of therapy in HIV infection is to improve nutritional status, as well as quality of life. However, the relationship between nutritional status and quality of life is not well defined [7] . Person living with HIVAIDS (PLWHA) often develops gastrointestinal symptoms like change in taste, smell, nausea and vomiting resulting in reduced dietary intake. The pill burden and side effects of the highly active antiretroviral therapy (HAART) were associated with poor QOL [9] . PLWHA have been shown to have inadequate nutrient intakes, compromised nutritional status and reduced quality of life [10] - [12] . Only a few studies have described the relationship between nutritional status and quality of life in PLWHA. Bhowmik et al., (2012) [7] reported improvement in QOL upon maintenance of hemoglobin levels and conservation of muscle mass [7] . Some studies reported positive correlation between the quality of life scores and CD4 count [13] - [17] , and nutritional status parameters like the weight, BMI, handgrip strength, haemoglobin, and mid-upper arm circumference [7] . As at the time of this review, no previous study reported relationship between subjective nutritional measures like MUST, SGA and QOL in PLWHA. These tools are quick, inexpensive validated measures of nutritional evaluation in PLWHA [3] .
In other chronic diseases like cancer, it is well established that improvement in nutritional status translates to the improvement in QOL [18] - [20] . Improvement in nutritional status was in terms of improvement in SGA or MUST score and weight gained or lost. However, no consensus has been reached at the moment on the actual influence that nutrition plays in quality of life in PLWHA [7] . The current study, thus aimed at further investigating the relationship between nutritional assessment parameters and quality of life in a cohort of HIV-seropositive patients and identifying nutritional variables that best predicts weight loss. 
Methods

Study Design and Population
Study Technique
All records reviewed were for adult 18 years and above, regular attendee of the clinic for at least six months. Selected respondents had the record of CD4 count and other hematological parameters within 30 days of the quality of life assessment. Retrieved data were used for nutritional status evaluation by the BMI, MUST, and SGA.
Nutrition status evaluation using BMI, MUST and SGA (Appendix) Body mass index (BMI) for each respondent was calculated from clinic records of current weight (kg)/height (m) 2 . Current weight (kg) was the most recent weight in the record. Height in meters was from baseline record of each patient.
Nutritional status evaluation by the MUST was done in five steps according to BAPEN,(2003) [4] :
Step 1: BMI score was generated, BMI (kg/m 2 ) > 20 (>30) = 0; BMI (kg/m 2 ) 18.5 − 20 = 1; BMI (kg/m 2 ) <18.5 = 2.
Step 2: weight loss score generation, unplanned weight loss (%) = current weight-weight in last 6 month × 100%. The % unplanned weight loss was then scored as <5% = 0; 5% to 10% = 1 and >10% = 2.
Step 3: determine acute disease effect, if acutely ill but no change in nutritional intake = 0; acutely ill with reduced nutritional intake = 1; acutely ill with no nutritional intake for >5 days = 2.
Step 4: Add up score in steps 1 + 2 + 3 and determine overall risk assessment as follows: MUST score 0 = low risk of malnutrition, MUST score of 1 = medium risk of malnutrition and MUST score > 2 = severe risk of malnutrition.
Step 5: plan and institute line of management (not done).
Nutritional status evaluation with the subjective global assessment tool (SGA) [21] [22]: Thirteen variables were focus of the SGA evaluation using clinic record, namely; weight change in preceding 6 months and 4 weeks, overall change in dietary intake, dietary change duration from last clinic review (physician's subjective rating), type of dietary change (physician's subjective rating), presence of GI symptoms, change in functional capacity, metabolic demand of HIV infection, subcutaneous loss of fat, muscle wasting and edema. Loss of subcutaneous fat was evaluated from record of physical examination degree of flabbiness of skin turgor over the triceps, biceps and the fat pad below the eyes. Muscle wasting was evaluated from record of examination of temples, clavicle and shoulder. A three-point scoring system was applied to the above 13 variables, such that A = 1 point, B = 2 points, C = 3 points and the mean SGA score was computed. The patients were also classified into three groups depending on the most frequent SGA options: A, B, and C for each variable. Mainly As' = category A (not malnourished), mainly Cs' = category C (severe malnutrition) and the mixture of A and C = category B (mild to moderate malnutrition). Percentage body fat was determined by Durenberg's formulae [23] . Data on quality of life previously assessed on the same cohort of PLWHA using WHO QOL (Bref) instrument was also extracted [24] . The 26-item WHOQOL-(Bref) questionnaire assessed four main domains; physical (PD), psychological (PsyD), social (SD) and environmental (ED) domains of quality of life. An overall assessment (OQOL) of satisfaction with life and opinion about health was assessed with the first two questions. Individual items were rated on 5 points Likert scale, with 1 indicating low or negative perception and 5 indicated high, positive perception of QOL. The QOL score were transformed according to the WHOQOL-(Bref) manual [7] [25] . The results were presented as a function of total transformed score of domain 0-100. Higher scores indicate better QOL perception [25] .
Data Analysis
Statistical package for social sciences (SPSS) version 16.0 was used for data analysis. Descriptive statistics was used to report mean scores of quality of life domains. Correlation analysis was done to determine the relationship between the nutritional parameters and mean scores of domains of quality of life. For regression analysis, the dependent variable was percentage weight loss in 6 months; independent variables were the nutritional parameters and quality of life domain scores of the participants. Using the enter mode in SPSS, linear regression was done to determine the best predictor of percentage weight change in 6 months, level of significance was set at p < 0.05. The weight, height and body mass index showed evidence of multi-collinearity and tolerance was <0.10 and variance inflation factor (VIF) was >10. As a result, BMI was removed from the model to handle the multicollinearity [26] . The study findings were part of a larger study involving the assessment of quality of life of people living with HIVAIDS attending the antiretroviral clinic, University College Hospital, Ibadan, Nigeria [24] .
Ethical Consideration
The study was approved by the joint University of Ibadan/University College Hospital (UI/UCH) ethical committee.
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Results
Of the 150 clinic record reviewed, only 120 HIV seropositive had complete clinic records for the evaluation of nutrition status with the SGA and MUST tools.
Mean age of the respondents was 38.0 ± 9.0 years ( Table 1) . The average weight of the respondents, 64.0 ± 1.6 kg, average height was 1.6 ± 0.7 m, Body mass index 24.5 ± 4.0 kg/m 2 . Average body fat percent 27.0 ± 7.0%, packed cell volume 34.0 ± 5.0% and CD4 count was 375.0 ± 192.0 cells/mm 3 . The average MUST score was 2.6 ± 1.4 while SGA was 10.7 ± 2.5. Male respondents were significantly older than the females (p = 0.000), had significantly higher weight, (p = 0.001), and were taller (p = 0.000) with higher packed cell volume (p = 0.000). However, the females had significantly higher CD4 count (p = 0.006) and SGA scores (p = 0.029) compared to the male respondents.
Mean domain scores of quality of life ranged from 64.0 to 74.0 respondents, with the poorest score from the social relations domain and the highest score from the psychological domain ( Table 2 ). Overall assessment of Quality of life (OQOL) was about 75%. Male respondents had higher QOL scores in most domains compared to females but not statistically significant.
Majority, 64 (53.3%) had normal BMI, only seven (5.8%) were underweight as classified by BMI, while 41 (34.2%) and 8 (6.7%) were classified overweight and obese ( Table 3 ). All the HIV seropositive patients were at risk of malnutrition using the MUST, 91 (75.8%) had high risk of malnutrition, and 29 (24.2%) were classified at medium risk. Majority, 68 (56.7%) had no malnutrition and 52 (43.3%), had malnutrition stages B & C using the SGA. Table 4 shows the correlation analysis of relationship between nutritional variables of respondents and QOL 
Discussion
This study retrospectively evaluated nutritional status of a cohort of HIV-seropositive patients attending the antiretroviral clinic at a tertiary hospital in Nigeria. Period of review June 2008 to September 2008. It aimed at assessing the relationship between established objective and subjective measures of nutritional status with domains of quality of life of the respondents.
Nutritional status evaluation revealed prevalence of malnutrition (underweight) to be about 6% by BMI, despite more than 75% being at high risk of malnutrition with MUST > 2 and 43.3% SGA B & C. This finding is almost similar to the previous report [10] .
In the study, BMI was the only objective nutritional parameter that had a significant correlation with the psychological QOL domain similar to previous reports [7] [27]. Psychological domain assesses satisfaction with body image and appearance. In the African setting, bigger body frame and weight is culturally acceptable and associated with good health and wealth status. The other objective nutritional measures like the weight, height, packed cell volume, CD4 count, body fat did not correlate with any of the QOL domains in contrast to the previous report [7] . The overall quality of life assessed satisfaction with life and health generally. The relatively good scores by respondents compared to the normative population may suggest that individuals with serious illness such as AIDS adjust their expectations of life and thus view their QOL somewhat positively [25] [28] . The overall quality of life of the HIV seropositive patients, correlated positively with all the other four domains, in agreement with Anande and colleagues [27] . However, it did not correlate with either objective or subjective measures of nutritional status as was previously reported [7] . Different domains of QOL showed a negative correlation with subjective nutritional evaluation tools, the MUST, and SGA, the association was only significant in the physical, psychological and environmental domain. There is a paucity of literature to compare the finding.
CD4 count showed no correlation with any of the QOL domains in contrast to previous reports [27] [13]. However, CD4 count has weak but significant association with MUST and SGA similar to a previous study [29] .
The regression analysis revealed that the degree of weight change was predicted by, the current weight, MUST, SGA and percentage body fat and not by CD4 count or any of the quality of life domains.
Strength of the study: the study confirmed use of MUST and SGA retrospectively evaluate nutritional status from existing clinic records of PLWHA. Another strength of the study is that the model explained 72.5% of the variations in the weight over a six months period (adjusted R 2 = 0.725, F = 26.755, p = 0.000). Limitation of Study: the retrospective design was time-consuming to manually extracting details of patient's previous records necessary for use with MUST and SGA. However, a statistical command was used to extract this information from the clinic database.
Conclusion
BMI has significant positive association with psychological domain of QOL. MUST and SGA have significant negative association with certain domains. QOL did not predict short-term weight changes, as did the current weight, MUST and SGA. However, longitudinal assessment of both the nutritional parameters and QOL is needed in future studies in PLWHA for better understanding of the relationship between the MUST, SGA and quality of life in PLWHA.
